Q + u A4 &T7E
X=RAY 1'DUCRD _CHROHO3IOME DiMAQG: IN  MaoN.
Pvidence th:t X-rays nn othar types of nuclear and allied

radiation cause ehromosoms d.-na;0 Lag bren forthooming frozs many

] yeara and haes agoumulated fron th. study of a varisty of plant and
i animal tiseues (Lea 1956). From thnose studles it had beem
gonerally sssuaed tLat the proluction of chromosone damape in san
was an important mechanisa in the estadlishment of the acute
elinicnl effects of radiation exposure, and possibly also in the
causation of such delayed sffoots us the induetiom of leukmeaia
(Court~Brown and Doll, 1960).

As far as direct obscrvutions on human tissues are oochoerned,
Fliednoer and his sollesguss (1959), usinz eimple squaah preparations
of bone marrow, noted evidence of chromosoms ‘stiokinesa’, ciunpinc

of chrososomes and anaphase bridge formation in a number of persons

S
._'@

S

accidentally exposed to a mixed neutron-gamsa ray beam, Bender (1957),

.

Pagk and his collesgues (1957) Chu and Giles (1959) have studied

%

the effeots of rediation exposure n yiire on human tissue oulturae
preparstions, Only resently, hovever, has it boeoms possidble to

undertake perisl stulies of chromogsome changes in the dircotly
irradiated human being. Thie preseant cogmuniocation reports the
results of such studies in tvo patients given x=pay treatment for
snkylosing spondylitis.

BEST COPY AVAILABL

The ehromesons preparations were made from blood cultures
using =sn adaptatiem of the tsgchnique of Hungerford and his colleagues
(1959), the rinal spreading of the chromosores being aghieved W
drying in air, ¥ith this technigue s count of the chromosomes
in 205 eells frou six mersal subjects showed 190 cells (92.68%) te
bBave WS ehremeseses (Table 1). This proportion of modal oells did
net differ sigaifieently from thst in a study of 489 oells from

DPCY ARCHIVEY
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eesie.rverdounts nde r bone m.crov orep&rstions.  The laprovasent

i

in the quality of the urapers fone, whiceh hae followed the intro-
duetion of the oresent tochnique, ia evident from the finding that
in 1602 gells fror- hone awwrros nreoporstions only. 85.02% had a sount
of 46 chromoaones, 4 enmparison of the gount iistributions in

the pro-ex:.osure blood ermplec from the two priiants cited below
with thc~a in Tablee 1 s«nd 2, ahows thoae distributions to be within
the normul reangs of values fou.. the present teshnijue,

The two male patisnte studied wers given X-rey treataent
for snkylosing spondylitias, The rirst patient rocaived treatment
to tho whole lonyth of his epine sni to his sagcro-iliag jointe
bstween 18/7/60 ani 29/7/60, » total ekin dose of 1500 rads being
given in 10 equsl froctions, In th» seocond putiant, the effect
of a sinrple dose of X-rays, 250 rads to the skin ovsr the spinal
column alone given on 10/8/50, was studied over a period of tem
daye by nerisal blood o:ltures, The "isld arrangcacnis and the
X-ray physical characteristiocs nre snc m for Lath pationts in
Fig. 1A end 1B,

Cells weras seleotd for counting proviied thst all the
small chromonomes (Mos, 13 to 27 cni the Y chronosoms in the Denver
Classirication) were exsily identified, and in overy saleocted cell
these were analysed, it will be s~ren from Tables 3 and 4 that
polyploid cells were noted in most H the preparations. These
polyploid oells are not included in th: chromosome counts azs they
can bs recognised without a Je;::;::.count being mode, For
purposes of comparison, however, an epproxismste moasure of the
frequency of nolyploide is indicated by th- faot that only two
wore noted during the study of the 694 cells listed in Tables 1 and
2¢ The last technienl point to be meniioned is that ons of the

conmon effectes of radisiiom wus the Hroduetion of ohromosone
DOE ARCHIVE
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the eonvontias;%t scoring a fragmsnt as é&uhole shronosomne, Thus
a eoll with 46 chionoserzes and » Tragment would e recorded as as
having 47 chromosomes.

The effect &€ X-ray sxposure on the ohro.osome oon-~
satitution of each patient is shown im Table 3 (the firet patient)

and in Tabdle 4 (the second patient),

vy
> ]

The data {rom tho first patient show clearly that
a heavy secumilated dose of X-rays produces conaideradle
ohromosome damage, Thia in shown both in sipnifieant changes
in the ecount dietribution and in a consideradble increass in the
nuabers of cella oariidng chromosones with struotursal abnersalities,
These latter sre of aany types and no attempt will be made to
descride thaa in this proliminary coomunicatiom; 4t 1is werth
notin;-, howsver, that chromonsome fregments are ocommon and that
complex sbnoraalities suah ss ring chromosones and dicentriocs
are socn'(Figs. 2 and 3).

The data from tha aseeond patient are more informative,
A single Xeray exvosure was given on 10/8/60, asni twentyfour hours
later two significant changes had occurred. At t1is time the
percentage of cells with 4G chromosoanes had fallen from 93 to 72)
and that of oella with structurally abnorsal chromosoces had risen
from 1 to 22, The fall in the modal 0olls was due to a remarkable
inorease in tho numder of celle with 47 chromosomes, which rose
froa 1% to 217, buring the five days from 12/8/60 until 17/8/60
six dlood ocultures wore set up but only four were successful, and
of the latter, those of 12/8/80 and 13/8/60 werw of poor quality.
This partisl failurs itself may be assocloted with mome effeqt of
irradiation, The unusually lew count of modal cells was still
present t:;;cdaya af'ter exposure, ani on thtbfquf%hrdar the oer-
:contngq;ut cells with chrowosone structural adbnormalities reached
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sessesesses By the -Xﬂh dsy, hovever, the peroentage of modal
oells had returned to within normal limits,and rematncd s0, for
the rest or ths period of cbseirvation, Also the m day marked
a doeline in the number of cells with structural stnormalities,
but even on the last two daya of observation these ware present

in 9 to 10% of the oells,

In doth patisnts unusual susbers of polyploid eells
were seen, Perhaps the most striking inerecee was that oecurring
twventyfour hours after the X-pray sxposure of the seeond patient,
At this time 11 polyploids wore noted during tho finding and
eounting of 100 oells with diploid or near-diploid nmumders,

Findings similar to those reportsd in this comsunicatiom
have 2lso been noted by us in cases of chronie myeloid lewRaemia
following X-ray trectment, These will Le discussed in a separate
conmmnieation (Baikie et al, in prepsration).

In conclusion, the date indicate, us might be expeeted,
that X-rays resdily produce chrovosome damage which ocan be detected
in gultures of human dlood cells. Nuch more work will be
necessary to achieve a fuller understanding of the patterm of the
eshanges, partiocularly,the effoet of varying such physical parsaeters
of 4ose as the total dose and the dose-~rete. The sxtent of the
damage produced by a single doze of 250 rads, limited to the skin

over the spinal columm, gives grounds for hoping that the relation~

ship betvoea radistion dose end the extent of ehromesons dasmage in

BER say Yo evaluatdd By direst observatiem ¢ver a wide range of doee.
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